Anticonvulsant potency and neurotoxicity of valproate alone and in combination with carbamazepine or phenobarbital.
Although single drug therapy of epilepsy has been increasingly advocated, patients whose epilepsy is not controlled by monotherapy are commonly treated with more than one antiepileptic drug. In order to investigate the experimental background for antiepileptic drug combinations, the effect of the pharmacodynamic interactions between valproate and carbamazepine and between valproate and phenobarbital on the efficacy/toxicity ratio was studied in mice. All results were expressed in terms of drug concentrations in the brain in order to exclude possible pharmacokinetic interactions from the analysis. Purely additive interactions were found for the anticonvulsant effect when valproate was combined with carbamazepine as well as with phenobarbital. With regard to the neurotoxic effect, however, the interaction was additive between valproate and phenobarbital but infra-additive for valproate and carbamazepine. Thus, in this model, the combination of valproate and phenobarbital has no advantage over each drug alone, but the combination of valproate with carbamazepine has a better efficacy versus toxicity ratio than either valproate alone or carbamazepine alone. Based on these and previous results, there can be experimental evidence in favor of combining certain antiepileptic drugs, but each combination needs to be studied separately.